The relevance of financial leverage in a firm's capital structure holds great significance, however its role in asset pricing remains under investigated. In this paper we investigate if financial leverage is priced employing a sample of listed equities from nine European Union countries spanning over a period of twenty years (1989 -2008). We form size, book to market, and leverage portfolios, to examine if leverage premium is systematic and whether augmenting the three factor model by including leverage variable would better explain the portfolio returns. Moreover, the paper investigates if size and value will capture financial distress in the presence of a superior measure based on net leverage. Our results suggest that the explanatory power of a four factor model is substantially superior to the "vanilla" version of a three factor model. Despite significant size and book to market coefficients, we could not find evidence that size and book to market factor capture financial distress in presence of a leverage mimicking factor.
I. INTRODUCTION
Financial leverage represents the capital mix that firms use to finance their asset base and it reflects the flexibility of a firm to raise incremental capital to sustain its business operations. Firms with higher debt ratios have an augmented cost of capital, which require higher coverages, and consequently, face difficulties in raising more capital. Firms with a weak equity base are sensitive to financial distress as a result of a consistently high leverage. Therefore, leverage is the primary source of financial risk that could lead to insolvency and bankruptcy of firms. Inspite of the critical role of leverage in a firm's funding and associated financial risk, capital mix as an essential factor has been largely ignored in asset pricing literature. Modigliani and Miller (1958) proposed that expected return on equity should increase with an increase in financial leverage in the capital structure. This was substantiated by Hamada (1969) , who combined the Modigliani -Miller proposition with capital asset pricing model (CAPM) of Sharpe (1964) and Lintner (1965) , and suggested that an increase in financial leverage will result in an increase in the firm's beta. Therefore, if CAPM holds, financial risk from leverage will be captured by the beta coefficient, and hence does away with the need for a separate risk premium factor. However, the recent empirical evidence could not provide strong results in favor of CAPM, leading to the conclusion that a single factor beta could not solely explain the variation in stock returns.
The subsequent asset pricing propositions have extended the CAPM framework by including firm specific factor. Bhandari (1988) suggested that leverage is priced in stock returns and financial risk premium should be included as an independent risk factor. Fama and French (1992) criticized the inability of CAPM's beta to capture variation in stock returns and suggested a three factor model to include size (SMB) and book to market (HML) as additional explanatory variables. They argued that these factors explain the return premium that small firms receive over big firms and the premium higher book to market firms get over lower book to market firms.
The controversy around the three factor model relates to the type of risk, if any, captured by SMB (small minus big) and HML (high minus low) factor. Fama and French (1995) proposed that the three factor model has better explanatory power because size and value factor capture the financial risk emanating from an increase in financial leverage. They suggested that since financial distress is captured by book to market, leverage should not be priced as a separate factor. Vassalou and Xing (2004) examined the pricing of default risk for US equities in the context of three factor model. Their findings suggested that financial distress and default risk is systematic in nature and is priced in equity returns. They reported that SMB and HML contain some leverage related information, however that was not the only reason for these factor to be significant explanatory variables. As a result, they concluded that the three factor model augmented by a default factor that emanates from financial leverage is a better predictor of equity returns.
An increase in leverage conveys mixed signals to financial markets. On one side, this indicates possible investment opportunities for the firm which would be financed through debt acquisition, while on the other side, the incremental debt may exert pressure on the financial structure and increase financial risk. Despite the importance of financial leverage, there is scarce evidence in literature of the role of leverage vis-à-vis asset pricing. Moreover, such evidence is only for domestic markets and to the best of our knowledge, no study has attempted to examine the impact of leverage in cross country stock portfolios. The aim of this paper is two fold. We examine if leverage premium is systematic or not, and whether augmenting the three factor model through the leverage variable would better explain portfolio returns. Also, the paper investigates if SMB and HML will capture financial distress in presence of leverage which is a primary indicator of financial panic. A sample of listed equities from nine European Union Economic Research, Vol. 26 (2013) countries is used that spanned a period of twenty years (1989 -2008) to examine if leverage is priced in global stock returns. To test for leverage premium, Fama and French size and book to market portfolios are extended to a three way sort by including a leverage mimicking portfolio to form a leverage factor HLML (high leverage minus low leverage). Our empirical results support the notion of leverage premium in international portfolios. The explanatory power of portfolio returns sorted for size, value, and leverage, substantially increased with the inclusion of the leverage factor, thereby validating the relevance of capital structure in pricing of financial assets. Moreover, inclusion of the leverage factor did not distort the explanatory power of SMB and HML, indicating that Fama and French factor do not account for the financial distress from use of leverage -at least not in international portfolios.
This paper makes multiple contributions towards existing literature on asset pricing. Firstly, it introduces a net leverage based risk factor and mimicking leverage portfolios to explain the role of capital structure vis-à-vis risk premiums. Secondly, our sample constitutes of firms from various European countries and our evidence explains the risk return profile in international portfolios. Lastly, previous evidence demonstrates weak significance for size and value three factor model in international settings; however, we propose that Fama and French factor model augmented by a leverage premium factor better explains the variation in portfolio returns.
The rest of the paper is organized as follows. Section II will review some of the existing literature, Section III will discuss data and methodology, Section IV will comprise of empirical findings, and Section V will conclude.
II. LITERATURE REVIEW
Most existing literature on financial leverage relates to the determinants of capital structure and the role of financial leverage as a risk factor in asset pricing has been largely ignored. There are however, evidences on the relationship between financial leverage and variation in stock returns. In this section, we present an overview of some existing literature on financial leverage and stock returns. Bhandari (1988) investigated the role of financial leverage in explaining variation of US stock returns between 1948 and 1979 . To analyze the impact of capital structure on stock returns, the estimates were controlled for beta and firm size along with January anomaly. The January anomaly refers to higher returns that cannot be explained with conventional asset pricing models. The results suggested a positive relationship between debt to equity ratio and stock returns, with higher stock returns for firms with high leverage compared to low leverage firms. They concluded that the risk which emerged from financial leverage is not covered by CAPM's beta and calls for a unique premium that is different from compensation of market risk. Ferguson and Shockley (2003) reported the significance of firm's leverage and relative distress in asset pricing. They argue that empirical failure of CAPM is attributed to the widely used proxy of market returns from stock indices that only include equity investments, and neglect the debt claims. Their results suggest that the explanatory power of single factor models increase when they are augmented by leverage and distress. They concluded that in the presence of an all equity based market proxy, a leverage and distress augmented model outperformed the Fama and French three factor model in explaining cross sectional variation in returns. Dhaliwal, Heitzman and Zhen (2006) examined the impact of financial leverage, corporate taxes, and personal taxes for investors, on the corporate cost of equity. The empirical findings demonstrate a positive relationship between leverage and cost of equity, which reflects an increasing risk premium for firms with high leverage. They also report a negative relationship between this equity premium and corporate tax rates. They concluded that an increase in a firm's leverage would increase the cost of equity; however, the tax benefits emanating from the presence of a tax shield would offset some of the leverage related equity premium. Penman, Richardson and Tuna (2007) decomposed the book to market ratio into two components: enterprise book to price, and leverage. The enterprise book to price was estimated as the ratio of book value to market value of operating assets. This ratio aims to capture the operating risk while the leverage component, measured as net debt to equity, was expected to reflect the financing risk. Their results suggest a positive relationship between operating risk and returns and a negative relationship of leverage with stock returns. They concluded that the negative relationship between leverage and returns was surprising, and attributed the possibility to be sample specific that warrants some more control variables. Campbell, Hilscher and Szilagyi (2008) posed a serious challenge to the claims that size and value factor proxy financial distress premium. They noted that financially distressed stocks, despite having high volatilities, market beta and size and value loadings, were offering low returns. To account for the distress anomaly, they proposed a hazard model for default prediction comprising of firm specific variables, notably, leverage and cash holdings, and reported that firms with high leverage and low cash holdings are more likely to file for bankruptcy. They further demonstrated a strong negative correlation of abnormal returns with the bankruptcy risk as captured by their model. These findings remained robust even after conditioning on size and book and market. Campbell et al (2008) concluded that investors require risk premium for investing in financially challenged stocks and SMB and HML factor do not account for distress risk.
Wah, Strange and Piesse (2008) studied the impact of corporate financial leverage on asset pricing using stocks from the Hong Kong market between 1980 and 1998. Their results reported evidence for pricing of financial leverage in stock returns. These results remained robust in conditional estimations when data was segmented into bearish and bullish markets. They concluded that leverage is a relevant risk factor along with beta, size, and book to market, and is consequently priced in stock returns. George and Hwang (2010) analyzed the relationship between stock returns, leverage and distress intensity, for a sample of firms from NYSE, Amex and Nasdaq between 1965 and 2003. They observed a negative relationship between stock returns and distress intensity and suggested that firms maintain capital structure based on distress costs. Firms with high costs are expected to maintain low leverage to avoid probability of financial distress. The higher equity participation exposes firms to more systematic risk as compared to firms with high leverage, and therefore calls for a higher market premium. Furthermore, they observe that inclusion of leverage or default probability does not erode the significance of book to market. They concluded that book to market ratio does not act as a proxy for financial distress or any other risk related to capital structure.
III. DATA AND METHODOLOGY

A. Data and Sample
The data for this study comprises of listed non financial stocks from nine European countries. These euro currency countries include Austria, Belgium, Finland, France, Germany, Ireland, Italy, Netherlands and Spain. Our sample period with monthly frequency spans over twenty years between 1989 and 2008. We do not include period after 2008 as it is marked with extreme financial turbulence where asset pricing dynamics are expected to depict extreme volatility. The initial sample constitutes all listed firm from these nine countries whose month end dividend adjusted prices are available on Thomson data stream. To be eligible for inclusion in sample in a particular year t + 1, the selected stocks should have fundamental data available in year t. The fundamental data includes book value of equity, book value of long term debt, book Economic Research, Vol. 26 (2013) value of assets, and number of shares outstanding. The firm size is calculated as market price time outstanding shares, book to market is represented as the ratio of book value of equity to market value of equity, while leverage is computed as book value of net long term debt to book value of total assets.
The asset pricing models in general and three factor model in particular have been subject to the criticism of survivorship bias. To account for this issue, we adapt Fama and French (1993) and consider only those stocks for our final sample that have been listed for at least two years. Similarly, all those firms which have been delisted or merged were not considered in the sample. Moreover, firms with negative book value of equity were also discarded. The empirical tests of asset pricing are likely to be impacted by the frequency of trading. If in a portfolio, one stock is less frequently traded than the other, this could exhibit some serial autocorrelation 1 . This spurious autocorrelation in closing prices could bias the empirical results and to account for this, stocks which have zero returns for more than 85% of the observations were excluded. Lastly, for meaningful international portfolios cross country outliers are accounted for. The combined countries data is ranked on basis of firm size, book to market and leverage individually and remove top and lower 5% stocks from each ranking. Based on this criterion, the numbers of selected stocks from each country are reported in Table 1 . The firm size statistics for our sample are reported in Table 2 . The average firm size is increasing over the years owing to both an increased number of firms in sample and their transition to ecology of large size. The difference between sample median and average over the years is due to diversified presence of large and small size firms that is vital to observe the relevance of a significant size effect. The firms above median will be classified as large firms while those below would be small firms. The average book to market ratio was maximum in 2003, while it was lowest in 1998. The median did not show any significant change throughout the sample The average leverage of sample firms has been range bound between 30% and 37% depicting no substantial overall variation in the capital mix of the selected firms. The choice of book value of leverage instead of market value is primarily for two main reasons. Firstly, market value is not observable for bank borrowings and privately placed funds, leaving book value of debt as general representation for financial leverage. Secondly, book leverage represents more closely the actual cash flow that is available to managers for capital budgeting purposes 2 . Therefore, the long term debt is adjusted for available cash and equivalents to get net long term debt. The net debt would account for the available cushion and represent a more accurate measure of financial risk emanating from capital structure. The median leverage ratio is then used to sort firms into a high leverage and a low leverage group.
The selected stocks will be combined to form international portfolios. One issue in cross country portfolios relates to the difference in currencies. However, our sample countries are all Euro denominated and even pre 2001 price data from Thomson Financial is available in Euros, hence the prices are already homogenized in a single currency. Based on month end prices, the logarithmic returns of the following form will be computed.
, where Ri(t) represents return for stock i in month t while Pi(t) and Pi(t-1) represent price (in euro) for stock i in month t and t -1 respectively. These individual returns are then used to estimate value weighted portfolios that are constructed using the following procedure.
B. Portfolio Construction
The portfolios are constructed using a three way sort based on size, book to market, and leverage factor. The sample stocks from all countries are combined and ranked on the basis of size. The median for market value of equity in year t is used as a cut off point for a firm to be classified as big (B) or small (S) in year t+1. Once the two groups based on size are created, the firms in these groups are sorted into three book to market portfolios using book to market ratio with top 30% as high (H), middle 40% as (M) and bottom 30% as low (L). The result is six size and book to market portfolios with three book to market portfolios in each size group. The stocks from these six portfolios are then ranked on the basis of their leverage ratio. There are numerous financial ratios that are acceptable to depict the financial leverage of a firm. These include both long term and short term measures of leverage. The short term measures of leverage are relevant for the liquidity of a firm while the long term leverage ratios relate to the solvency and long term survival of a firm.
The main focus of this paper is on the pricing of risk premium that emanates from the use of leverage due to loss in financial flexibility and a potential increase in credit risk, therefore, net long term debt (long term debt less cash and cash equivalents) to total assets is taken as the relevant measure of leverage 3 . The stocks from the size and book to market portfolios are then ranked on the basis of leverage ratio and firms with debt ratio of more than the median are classified as high leverage (HL), while those below median are recognised as low leverage stocks (LL). This would result in a total of twelve value weighted portfolios at the intersection of size, book to market and leverage. These portfolios are rebalanced every year in June based on their respective market value of equity, book to market ratio, and financial leverage. Figure 1 illustrates the portfolio construction procedure. The names of these twelve portfolios represent their characteristics with respect to size, book to market and leverage. The portfolio BHHL includes stocks that are big in size with high book to market ratio and high financial leverage. Similarly, SLLL represents portfolio of stocks with small size, low book to market ratio and low financial leverage.
C. Variables and Model Estimation
The paper estimates a four factor asset pricing model that includes leverage as an explanatory variable for portfolio returns. The study also reports estimation of a single factor CAPM and Fama and French three factor model for twelve portfolios, and compares these results with a leverage augmented model. The regression equation (Ordinary Least Squares) that will be estimated for each of the twelve portfolios is represented as follows. The excess portfolio return is the difference between value weighted portfolio return and the risk free rate of yield on one month Treasury bill of France. The market risk premium is the difference between monthly return on S&P Euro index and risk free rate. The size premium is the difference between arithmetic average return of six portfolios with small firms and that of large firms. Fama and French (1992) argue that small firms are more vulnerable to business volatility and therefore investors require a size premium while investing in these firms. The size premium will be calculated as follows. 
The value premium accounts for the premium that investors demand for investing in value stocks over growth stocks. Value stocks are those that have high book to market ratio while stocks having low book to market stocks are categorised as growth stocks. Fama and French (1992) proposed value premium as compensation for investing in financially distressed firms that is reflected through a high book to market ratio. The value premium is the difference between the average returns on four value weighted portfolios with high book to market ratio and four portfolios with low book to market ratio. Mathematically it is,
We propose a leverage premium to account for the higher return on firms with a leveraged capital structure. This is in conjunction with Modigliani and Miller (1958) who proposed that the increase in leverage would result in an increase in required returns for equity and this increase in cost of equity would offset the benefits (mainly tax) derived from introducing leverage in capital structure. The leverage premium will be estimated as the difference between average returns of six high leverage portfolios and six low leverage portfolios. Mathematically, HLMLL is represented as The sorting process ensures that each factor is unique, so size will be free of value and leverage premium; similarly, value premium would be independent of size and leverage affects and same will be true for leverage premium. These factor will be used to estimate equations 1, 2 and 3. Fama and French (1992) contest that size and value factor are prices because investors require premium for firms that are financially distressed. Our leverage factor addresses the source of financial distress, i.e. the capital structure of a firm. If investors are sensitive towards financial leverage, significant coefficients for the leverage factor should be expected. Moreover, it should be noted that if SMB and HML proxy some form of financial panic emanating from use of debt, then in presence of the leverage factor, the estimates of size and value premium in equation 3 should lose their significance in explaining portfolio returns. The dependent variables are excess returns on our 12 portfolios sorted for size, value and leverage factor.
IV. EMPIRICAL RESULTS
The regression estimates 4 for CAPM, Fama and French three factor model and a leverage augmented four factor model are presented in Tables 4, 5 and 6, respectively. The regression coefficients for CAPM are discouraging for the time series model with insignificant risk premium and significant 5 intercepts for all portfolios. This finding suggests that market risk premium is clearly not sufficient to explain the variation in portfolio returns. This evidence adds to the existing literature against CAPM, demonstrating poor performance of beta coefficient as the only systematic risk, especially when portfolios comprise of cross country stocks. Table 4 represents regression results for single factor CAPM with excess return as dependent while risk premium as independent variable. represents the intercept for the model, while 1 is the loading on CAPM based risk premium with t( ) and t( 1) representing their respective statistical significance.
The results on Fama and French factor model provide evidence for size and value factor. It must be noted that beta coefficient in CAPM was the sole predictor of return while in multi factor models (Fama and French and the one augmented for leverage), the CAPM shares its prediction capacity with other risk premiums. The intercepts for all twelve portfolios are insignificant, which is an improvement as compared to CAPM results. The market risk premium is not significant at any instance, supporting our earlier finding that a CAPM based risk premium is not priced in international portfolios. The SMB factor loadings are significant and negative for big stocks (six portfolios) while they are insignificant for small firms. The negative sign of coefficients of big firms are in agreement with size proposition that suggests a negative relationship between SMB factor and big stocks. The HML factor depicts a better explanatory power with significant coefficients for eight out of twelve portfolios. These eight portfolios include four high book to market and four low book to market portfolios. The coefficient signs are negative for low book to market firms while they are positive for high book to market firms. Given the significance of coefficients complemented by their signs, HML appears to be an explanatory factor for both high and low book to market stocks. Therefore, it can be concluded that both factors, particularly Economic Research, Vol. 26 (2013) The results for leverage augmented four factor model are encouraging. In 11 out of 12 portfolios significant slope coefficients for HLMLL are reported. The coefficient signs are negative for low leverage firms and positive for high leverage firms. This depicts a positive relationship between our leverage factor and firm leverage demonstrating pricing of leverage premium in portfolio returns. Since most of the portfolios of high and low leverage firms have significant betas for HLMLL, the capital structure is relevant in asset pricing for firms with leverage. The inclusion of leverage factor improved the significance of SMB and HML with non zero slopes on eight size portfolios and nine book to market portfolios. In the system regressions with leverage factor, SMB become marginally relevant for small firms with positive significant betas for two small portfolios. The average adjusted R 2 for the three factor model regressions was 19.3% that increased to 31.9% with inclusion of leverage mimicking variable which indicates a significant improvement in variations explained by a four factor model. 6 R 2 refers to coefficient of determination that present a meaningful measure of explanatory power of independent variables. A high coefficient will represent a higher tendency of explanatory variables to explain variations in dependent variable and vice versa. Table 6 represents regression results for four factor model (Fama and French augmented for leverage premium) with excess returns as dependent while risk premium, SMB (size), HML (value) and Leverage premium (HLMLL) as independent variables. represents the intercept for the model, while 1, 2, 3 and 4 are loadings on CAPM based market risk premium, Size (SMB), Value (HML) and Leverage (HLMLL) factor respectively. t( ), t( 1), t( 2), t( 3) and t( 4) representing statistical significance for corresponding factor loadings.
These results have surprising implications for theoretical foundations of Fama and French factor that suggests the pricing of SMB and HML is to capture the premium for financially distressed firms. A firm would be in financial distress when it finds difficulty in honouring its creditors' obligations through free cash flows or by raising external capital. Therefore, firms with increased business risk and less financial flexibility could face such a condition. The primary indicator of financial distress is an increase in financial debt. An increasing net debt would put constraints on raising incremental capital and firms with high leverage would find it difficult and costly to access funds as compared to firms with less leverage. If SMB and HML are reflecting financial panic of a firm then inclusion of HLMLL will be explaining a similar risk premium. Hence, a four factor model including SMB, HML and HLMLL will be insignificant or at least SMB and HML would lose their significance in presence of a superior proxy of distress. Clearly, this is not the case and results demonstrated that in four factor regressions, the overall explanatory power of the model improved substantially while the significance of coefficients on size and value premium remained intact. These findings from regression estimates indicate that SMB and HML are not a proxy for financial distress emanating from financial leverage, at least not for the international portfolios, and the leverage premium is systematic which should be priced separately. Our findings about size and value factor are similar to those of Vassalou and Xing (2004) who assessed the pricing of default risk in equity returns and concluded that significance of SMB and HML is not related to default related information. However, it is important to note that the significance of SMB and HML factor clearly reflects that they are priced but, given our results, the nature of risk they specify remain a puzzle. Vassalou (2003) attributed the relevance of size and book to market factor to macroeconomic factors like news related to future GDP growth.
V. CONCLUSION
Earlier proposition of Modigliani and Miller (1958) who suggested that cost of equity will increase due to increase in debt was a part of limited literature on impact of leverage on stock returns. This paper notably extends the literature on asset pricing in an international context by investigating the impact of leverage mimicking factor portfolios on variations in stock returns. The main aim of the paper was to examine if a multi factor model including a leverage premium would better explain equity returns compared to a single factor CAPM and a size and book to market three factor model. Our findings suggest that CAPM based market risk is unable to explain any variation in returns with significant intercepts and insignificant betas for all regressions. The traditional three factor model provided a better estimate by capturing some of the variations. However, the four factor model that is augmented by leverage mimicking factor has superior explanatory power of explaining time series variations of stock returns and consequently leverage premium is a systematic risk that is priced in corresponding returns. We also observe that when leverage is regressed with size and book to market factor, the latter variables did not lose any significance, indicating that the three variables are priced for independent risks. Since the level of financial leverage is the primary reflection of financial distress of any firm, it can be concluded that although SMB and HML are significant, they do not account for financial distress as proposed by Fama and French (1995) . The alternate explanations for existence of size and book to market effects in a domestic context find its origin in macroeconomic variables such as future GDP growth. The source of significance of SMB and HML in international portfolios is beyond the scope of this paper and we leave that to further research.
